Background-Less than one-third of U.S. adults walk for transportation. Public health strategies to increase transportation walking would benefit from knowing what adults think is a reasonable distance to walk. Our purpose was to determine (1) what adults think is a reasonable distance and amount of time to walk and (2) whether there were differences in minutes spent transportation walking by what adults think is reasonable.
Introduction
Walking is one way to increase physical activity 1 regardless of whether the purpose for walking is for transportation or leisure. However, less than one-third of adults walk for transportation. 2 Walking (and cycling) for transportation purposes is associated with higher general levels of physical activity 3 and walking (and cycling) over longer periods of time and distances have shown positive effects on health. 4 Research on walking for transportation has been conducted in the transportation, planning, and public health fields. Much of this research has focused on social and physical environmental factors (i.e., social support or street connectivity) [5] [6] [7] [8] and has provided important information to implement environmental strategies to increase transportation walking. An acceptable walking distance has usually been operationalized as a distance between a quarter-and a half-mile [9] [10] [11] [12] or between 5 to 10 minutes. 9, 10 Decisions regarding acceptable or reasonable walking distances have been influenced, in part, by how much adults walk for transportation. 12 In 1990, the average trip length for walking among U.S. adults was 0.64 miles. 13 Since then, there has been little change in average trip lengths from 2001 (0.62 miles) and 2009 (0.61 miles). 14 Little is known, however, on adults' opinions about how long or how far to walk for transportation is reasonable. 15, 16 In a U.S. suburban area, approximately half of adults thought walking more than a half-mile was reasonable and few adults (4%) thought walking only one block was reasonable. 15 A state-based study found 45% of adults thought it would be reasonable to walk more than one mile. 16 These studies, however, did not examine whether what adults think is a reasonable distance was different among demographic subgroups. In addition, these studies did not examine what adults think is a reasonable amount of time to walk. Furthermore, generalizing these findings to a nationwide population may be difficult.
Determining what adults think is a reasonable distance and amount of time to walk for transportation could help inform programming efforts to increase physical activity by designing walking programs which appeal to a broad audience. The information may also be used to identify the need for tailoring strategies to specific subgroups, as well as, to improve communication messages that promote walking for transportation. For example, if most adults think short walking trips, such as walking one-half mile, is reasonable, then designing a program which focuses on short trips may be more successful. Therefore, using a nationwide sample of adults, this study sought to determine what adults think is a reasonable distance and amount of time to walk for transportation and whether there are demographic differences in what adults think is reasonable. This study also sought to examine the relationship between what adults think is reasonable and how much time adults spend walking for transportation. Consistent with health behavior theory, 17 this study hypothesized there are some demographic differences in what adults think is reasonable. In addition, this study hypothesized adults who think they can reasonably walk longer distances and periods of time will spend more time walking for transportation. [18] [19] [20] The analytic sample consisted of 3,653 adults (87.3% of respondents).
Participants were excluded if missing information on demographic characteristics (n=138), perceptions of reasonable distance and time or walking behavior (n=322), or chronic condition and disability information (n=71) ( Figure 1 ). There were no significant differences in characteristics between participants included and excluded from the analytic sample.
The Centers for Disease Control and Prevention licensed the results of the 2010 Summer ConsumerStyles survey post-collection from Porter Novelli, and analysis of these data was exempt from institutional review board approval because personal identifiers were not included in the data file.
Measures
Demographic characteristics-Categorical variables were used for sex, age (18-44, 45-64, >64 years), race/ethnicity (non-Hispanic white, non-Hispanic black, Hispanic), education level (no college degree, college degree), chronic condition or disability (yes, no), region (Northeast, Midwest, South, West), and body mass index (BMI) category. BMI was calculated from self-reported height and weight, and was classified into the following 3 categories: under or normal weight (BMI < 25.0 kg/m 2 ), overweight (BMI 25.0 to 29.9 kg/m 2 ), and obese (BMI ≥30.0 kg/m 2 ). 21
Walking for transportation-Before being asked the survey questions on walking for transportation, respondents were provided with the following description: "The next set of questions ask about walking as a way to get from place to place -for example, to get to or from work/school, for shopping or running errands, or to get to other places."
Minutes spent walking for transportation-The walking for transportation questions were selected from the National Health Interview Survey and were modified slightly to ask about usual week and not on past week (http://www.cdc.gov/nchs/nhis/ nhis_questionnaires.htm). The respondents were asked if they walk for at least 10 minutes at a time to get from place to place in a usual week. If yes, they were asked how many days per week they walk and how many minutes per day they walk. The days per week was multiplied by the minutes per day to obtain the weekly minutes spent walking for transportation (place to place). Test-retest reliability of these questions has previously been assessed using a two-week period (r=0.31). 22 Validity of these questions has previously been assessed with an accelerometer (r=0.33). 22 Reasonable distance and time-Respondents were asked "In good weather, HOW FAR do you think is reasonable for you to walk as a way to get from place to place, if you had the time and didn't need to transport anything? Response options for a reasonable distance were as follows: none, less than 0.5 mile, 0.5 mile -1 mile, 1 mile -less than 1.5 miles, 1.5 miles -less than 2 miles, and 2 or more miles. Respondents were then asked "In good weather, HOW MUCH TIME do you think is reasonable for you to walk as a way to get from place to place, if you had the time and didn't need to transport anything? Response options for a reasonable amount of time were as follows: none, 1-5 minutes, 6-10 minutes, 11-20 minutes, 21-30 minutes, and 31 or more minutes. Reliability of these questions has not been assessed. Using data from this study, validity of these questions was assessed using correlational methods for ordinal data. 23, 24 The associations between meeting national guidelines and reasonable distance (r gamma =0.38) and time (r gamma =0.33) were moderate.
Statistical Analyses-We examined the frequency distribution (percentages and corresponding standard errors) of the responses to perceptions of reasonable distance and time to walk for transportation, overall, and by demographic characteristics (i.e., sex, age, race/ethnicity, BMI category, education level, chronic condition or disability, region). We used chi-square tests of associations to determine whether response profiles significantly differed by demographic subgroups. For characteristics with significant global associations (P < 0.05), pairwise comparisons were performed to identify specifically where significant differences occurred. The significance level for pairwise comparisons was adjusted using Bonferroni's method for multiple comparisons. To better understand the overall response profiles, a graph of the cumulative percentages for what adults thought was a reasonable distance and amount of time to walk was created.
Linear and quadratic trends were used to determine whether there were differences in the amount of time adults spent walking for transportation by what they thought was a reasonable distance and amount of time to walk. The trends were tested using orthogonal polynomial contrasts to determine whether time spent walking per week was significantly greater for adults who think longer distances and times to walk as reasonable. The trend tests were adjusted for demographic characteristics (sex, age group, race/ethnicity, BMI, education, chronic condition or disability, and region). All data analyses were conducted with SUDAAN version 9.0 software (Research Triangle Institute, ResearchTriangle Park, NC) to account for the survey weights.
Results
The majority of participants in the analytic sample were non-Hispanic whites, were 18-44 years of age, and had at least some college ( Table 1 ). The distribution of age groups for the unweighted sample differed slightly from that of the sample weighted to the U.S. adult population. The unweighted sample had fewer adults 18-44 years and more adults 45-64 years compared to the weighted sample.
Few adults thought no distance (7%) to walk for transportation was reasonable and only 10% thought walking 2 or more miles was reasonable ( Table 2 ). Adults' thoughts on what distance to walk was reasonable differed by age (p<0.001), chronic condition or disability (p<0.001), and BMI (p=0.004) subgroups. Post hoc pairwise comparisons among age groups showed most of the differences were between the oldest adults (65 years and older) and adults who were younger (18-64 years). Among adults who thought no distance to walk was reasonable, fewer younger adults (18-64 years) compared to older adults (65 or more years) thought no distance to walk was reasonable. Conversely, among adults who thought walking 1.5 up to 2 miles was reasonable, fewer older adults (65 years or older) compared to younger adults (18-64 years) thought walking that distance was reasonable. More adults with a chronic condition or disability thought walking no distance or less than a half-mile was reasonable compared to those without a chronic condition or disability. Conversely, fewer adults with a chronic condition or disability thought walking at least 1.5 miles was reasonable compared to those without a chronic condition or disability. None of the comparisons among BMI categories were significant ( Table 2 ).
Few adults also thought no amount of time (6%) to walk for transportation was reasonable and 16% thought walking for more than 30 minutes was reasonable ( Table 3 ). Adults' thoughts on what amount of time to walk for transportation was reasonable significantly differed by age (p<0.001), education (p=0.006), and chronic condition or disability (p<0.001) subgroups. Similar to the findings for what adults thought was a reasonable distance, post hoc pairwise comparisons among age groups showed most of the differences were between the oldest adults (65 years and older) and adults who were younger. Among adults who thought no period of time to walk for transportation was reasonable, fewer younger adults (18-64 years) compared to older adults (65 or more years) thought walking for that time was reasonable. Conversely, among adults who thought walking more than twenty minutes was reasonable, fewer older adults (65 years or older) compared to younger adults (44-64 years) thought walking for that period of time was reasonable. Only two pairwise comparisons among the education subgroups were significant. Fewer college graduates compared to high school graduates or less thought no amount of time spent walking was reasonable. Conversely, more college graduates (35%) compared to high school graduates or less (25%) thought walking 11-20 minutes was reasonable. For chronic condition or disability, more adults with (9%) compared to adults without (5%) a chronic condition or disability thought no amount of time spent walking was reasonable.
adults thought longer trips (walking one mile or more and for twenty minutes or more) were reasonable. About 22% of adults thought walking even longer distances of 1.5 miles or more was reasonable and 16% of adults thought walking at least 30 minutes or more was reasonable.
There were differences in the time adults spent walking for transportation each week by what adults think is a reasonable distance (P for quadratic trend = 0.021) and amount of time (P for quadratic trend = 0.002) to walk, controlling sex, age group, race/ethnicity, BMI, education, chronic condition or disability, and region ( Figure 4 ). Adults, who think walking for longer distances and times is reasonable, walked for longer periods each week. The trend for minutes spent walking per week by what adults think is a reasonable distance, however, was fairly stable for adults who think 0.5 to less than 2 miles is reasonable before increasing sharply for adults who think more than 2 miles is reasonable. The trend for what adults think is a reasonable time was stable for adults who think 6-20 minutes is reasonable before linearly increasing for adults who think more than 20 minutes and more than 30 minutes is reasonable.
Discussion
Our study found nearly all adults think walking for transportation for some distance or some amount of time is reasonable, and, approximately 40% of adults think walking at least one mile or walking more than 20 minutes is reasonable. In addition, our study found what adults think is reasonable is fairly homogeneous across most subgroups, except for age and chronic condition or disability. As expected, we found the length of the distances and times that older adults and adults with a chronic condition or disability think is reasonable is less than what younger adults and adults without a chronic condition or disability think is reasonable. Also, not surprisingly, adults who think longer distances and periods of time are reasonable spent more time walking for transportation.
Our findings were consistent with a state-based sample of adults where 8% of adults reported that it was not reasonable to walk for transportation at all, 47% reported walking up through 1 mile was reasonable, and 45% thought it would be reasonable to walk more than a mile. 16 In our study, 7% adults thought it was not reasonable to walk at all, 57% thought walking up to 1 mile was reasonable, and 43% thought walking a mile or more was reasonable.
In contrast, our findings were inconsistent with a study among a few suburban cities which found only 29% of adults thought walking a mile or more was reasonable. 15 They also found that more men thought longer distances, up to 1-mile, were reasonable compared to women. Our study, however, found no differences by sex. The differences between the two studies may be explained by the study samples. The suburban sample of adults consisted of primarily women and 20-30 year olds. Our study sample was a more diverse population with sampling procedures designed and weighted to be representative of U.S. adults.
Our findings were somewhat consistent with a study conducted in four Taiwanese cities. 23 They found that reported walking distance increased as acceptable walking distance increased up to 20 minutes but then declined for those reporting an acceptable walking distance of more than 20 minutes. 23 Our study found that minutes spent walking per week increased, with no decline, as reasonable distance and time increased. The differences may be explained, in part, by the transportation trip purpose and the weather. The study of the Taiwanese cities limited the purpose to places to shop and did not exclude inclement weather 23 while our study included transportation walking trips for all purposes. Our study also specified what was reasonable in good weather.
This study has limitations and strengths. Selection bias may be present in a mail panel survey of volunteers. However, research suggests that findings from mail-based studies may be largely equivalent to findings from telephone surveys. 24 Another limitation of this study is walking minutes per week are self-reported and might be overestimated because of socialdesirability bias, recall limitations, or other factors. 25 However, the overestimation is assumed to be constant across subgroups and although the actual minutes spent walking for transportation each week may be less, the overestimation would likely not affect differences in minutes spent walking by what adults think is a reasonable distance and amount of time.
Our study was also unable to exclude non-ambulatory adults. However, we were able to control for disability to some extent through the use of an indicator of chronic condition or disability. A final limitation is the study's inability to control for the influences of environmental characteristics on walking distances and attitudes towards walking. Future work may wish to incorporate environmental characteristics and attitudes on walking when examining what adults think is a reasonable distance or time to walk. A major strength of our study is that it was drawn from a large, nationwide population which allowed us to look at differences by demographic characteristics. Another strength of our study was that distances and times adults deem reasonable to walk for transportation and the minutes adults spent walking each week were both measured.
Understanding what adults think is a reasonable distance and period of time to walk may help guide strategies to increase walking for transportation. The findings show that nearly all adults think at least some walking for transportation is reasonable so strategies focused on transportation walking have the potential to reach nearly all adults. The most impactful strategies to increase transportation walking as a way to increase physical activity may be those targeted to adults who think walking less than one mile or for twenty minutes or less is reasonable. A number of strategies cover a wide range of societal sectors 26 such as public health and transportation, land use, and community design. For example, public health programs may want to incorporate behavioral change strategies to show adults how they can reasonably walk to get to destinations for longer distances and periods of time. Transportation departments should consider what adults think is a reasonable distance when making decisions concerning the placement of bus stops and proximity to major shopping areas and businesses, street connectivity, or benches for older adults. For example, transit departments that have focused first on the needs of older adults or adults with disabilities, by adding benches, have observed increases in those who ride the bus. 27 Another example is an innovative community program for older adults in which one of the strategies was to install outdoor benches at strategic locations. 28 Furthermore, methodology to estimate access to walkable amenities (known as the Walk Score®) has emerged as a measure in urban planning and other fields. 29 This metric awards points based on the distance to amenities with maximum points given to amenities within a 5 minute walk (.25 miles). No points are given to amenities more than 1.5 miles (or a 30 minute walk) (http://www.walkscore.com/ methodology.shtml). Studies like ours can help define these cut-off distances.
The current findings provide information on what adults think is a reasonable distance and amount of time to walk for transportation. Strategies aimed at promoting shorter trips have the potential to increase transportation walking because short walking distances are acceptable to most US adults. Public health programs designed to encourage longer distance trips may wish to improve environmental supports for transportation walking to make walking longer distances seem easier and more acceptable to most U.S. adults. Weighted means, and corresponding 95% confidence intervals, for minutes adults spent walking for transportation each week by what adults think is a reasonable distance (solid bars) and time (patterned bars) (significant linear and quadratic trends, p<0.05); means adjusted for sex, age groups, race/ethnicity, BMI, education level, chronic condition or disability, and region. Table 2 Weighted percentages for what adults think is a reasonable distance to walk for transportation by demographic characteristics, Summer ConsumerStyles, Table 3 Weighted prcentages for what adults think is a reasonable amount of time to walk for transportation by demographic characteristics, Summer ConsumerStyles, 2010 § § § Categories represent those who said yes or no to the question: "Do you have a chronic condition or disability?" Significant association between reasonable time and age group and chronic condition/disability (*; p<0.001), body mass index category and education level (**; p=0.001). No significant pairwise differences were observed between body mass index categories; Significant pairwise differences between age groups and education levels are noted as follows: a<b.
